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I, Arthur Cam'mael, British subject, 
of 24, Southampton Buildings, Ixmdon, 
W.C.2, ilo hereby declare the nature of 
this invention (which has been communi- 
cated to me by I. G. Farbeniudustrio 
Aktiengesellschaft, a joint stock com- 
pany organised under the laws of Ger- 
many, of Frnnkfort-on-Main, Germany), 
to be as follows : — 

This invention relates to the manufac- 
ture of commercially valuable aldehydes. 

.The process of manufacture according 
to the invention consists in that olefines 
of the general formula: 



16 



R 



R l 



C = CH a 



in which H indicates a hydrogen atom or 
an aliphatic, aromatic, fatty aromatic, 
alicyclie or heterocyclic residue or sub- 
stituted residues of the specified type and 

20 R l a ring-system which is of aromatic 
nature or contains at least one unsatur- 
ated bond in conjugation with the 
ethylene bond, are caused to react in the 
presence of acid condensing agents con- 

25 taiuing chlorine, in particular of phos- 
phorus oxychloride, with formylated 
secondary amine?, advantageously 
formyhnethylaniline. 

Among the olefines of the above speci- 

30 fied type may be mentioned for example, 
styrene, 4-methoxystyrene, 4-dimethyl- 
aminostyrene, a.a-diphenylethylene. a.a- 
di-t'4-chiorophenyi)-othy!eiie, a. a - di-f4- 
hydroxyphenyl)-ethylenc Q a-(4-hydroi;< - 

85 phenylj-a-phenyl-ethylene, a. a di-(l-uaph- 
thyl)-ethyien^a.a-di-(l-ethoxynaphthyl- 
4-)-otli vleoo , a.a-bis-(N-diethyl-4-amino- 
phenyl)-ethyleno a-(^-dimethyl-4-amino- 
phenyl)-a-phenylethvleno, a.ft-bis-(X-di- 

40 methyl - 4 - aminopfienyl) - ethylene, a- 
phenvl-a-t l -methyl - 2 - ph?nyl)-indcilyl- 
3-ethVlene, a - (4 - chlorophenvl) - a-(l- 
methvl-2-phcn v1)-indoly 1-3-ethylene, a.a- 
di-a-methyl - 2 - phcnyD-indolyl - 3.3 1 - 

45 ethylene, <i-niethylstytenc, and u-naph- 
thvlstvrene. . 
Particularly good results arc obtained 

f Price 1H 



when phosphorus oxychloride and 
formyhnethylaniline are employed^ in ex- 
cess. The reaction can be carritM out 
without Solvents or also with the applica- 
tion ox solvents which do not take part in 
tli'^ reaction, as for example aromatic 
hydrocarbons, halogen, substitution pro- 
ducts of aliphatic or aromatic hydro- 
carbons, nitrobenzene and the like. 

The aldehydes produced of the general 
formula: 




50 
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R 



ll l 



C-C1I-C1IO 



are suitable in particular as inter- 
mediate products Sot the manufacture of 
dyestuffs. 

The following examples illustrate the 
invention : 

Example 1. 
Into 150 parts by weight of phosphorus 
oxvchloride are introduced drop by drop 
100 parts by weight of formvlmethyl- 
aniline at room temperature with stir- 
ring. After 2 hours stirring there are 
allowed to run into this mixture 52 parts 
by weight of styrene, during which oper- 
ation the temperature should not exceed 
25' C. and the reaction mixture is 
further stirred briskly for 24 hours. For 
destruction of the excess phosphorus oxy- 
chloride the reaction mass is poured on 
ice. It is treated with caustic soda lj*e 
to an alkaline reaction and the methyl 
aniline and also the cinnamic aldehyde 
produced blown off with steam. From 
the. distillate the mixture of the oils is 
extracted with ether or another suitable 
solvent, tne ether shaken with 10%. 
hydrochloric acid for removal cf the 
methy^aniline, washed neutral and after 
drying over sodium sulphate evaporated. 
The cinnamic aldehvde formed distils at 
125—130° C. unde/18 mm. 

EXAMFI.E 2. 

To a mixture produced according to 
example 1 of 150 parts by weight of 
phosphorus oxychloride and 100 parts by 
weight of formylmethylaniline are slowly 



60 



tio 
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70 



80 



85 



90 



added drop by drop with brisk stirring 
G7 parts by \veigh( of 4-methoxystyreiie, 
the temperature being maintained below 
:jO a C. After 24 hours stirring the re- 
6 action mixture is poured on ire. rendered 
alkaline with caustic soda lye and tho 
methyl aniline formed blown off with 
steani. In the distillation residue re- 
mains the 4-methoxycinnamic aldehyde 
10 us an oil which is separated from tho 
anueoiis alkaline solution by extraction 
with ether. After drying nnd evapora- 
tion the residue is distilled. The 
majority of the 4-methoxycinnamic aldc- 
15 hyde passes over between Km and 175° C. 
under IS mm. A small portion of tho 
aldehyde can also be isolated from the 
methyl aniline driven off with steam. 
In the same manner as 4-mcthoxy- 
20 cinnamic aldehyde is produced from 4- 
methoxystyrene. 4-(X - dimethyO-umiiio 
•cinnamic aldehyde can be obtained from 
4-dimethylaiiiinostyrcne. 

ExwMrr.K 3. 
25 Into the mixture produced according 
to example 1 of ,150 parts by weight of 
phosphorus oxychloride and 100 parts by 
weight of fonnylmethylaniline are slowly 
introduced drop b v drop at 2-V C. with 
30 good stirring SO parts by weight of <i.<i- 
diphcnylethylene and stirring is con- 
tinued for about 24 hours. The excess 
of phosphorus oxychloride is then 
destroyed by pouring the reaction, mix- 
35 tare on ice. the mixture is rendered alka- 
line with caustic soda lye and the methyl 
c.nilinc formed removed with steam. The 
oily residue is separated from the- aque- 
ous-alkaline solution by taking up in 
40 benzene. After drying the benzene solu- 
tion .iHu eVapuiaiwig the solvent the re- 
maining oil is distilled. The /i./J-di- 
phenyl-acrolein formed passes over at 
lUo — 200° 0. under 19 mm as an oil 
45 which gradually solidifies. 

In an analogous manner the «.u-di-(4- 
chlerophenyl)-acrolein is obtained from 
the corresponding ethylene by reaction 
with formylitiethyl aniline and phos- 
50 phorus oxychloride. \T he ethylene is 
obtained from 4.4 l -dichlot ohen; -.phenone 
and methyl magnesium bromide by split- 
ting oil of water from the 4.4'-dichloro- 
diphcnyl methylcarbinol Hist formed.) 
55 Example 4. 

Into a mixture of 100 paris by weight 
of phosphorus oxychloride and 100.. parts 
by weight of formylrnethylaniline aro 
introduced in small portions at 20 — 25° 
00 (\ 00 parts by weight of a.<»-di-(4- 
hydroxy phenyl-ethylene with stirring. 
After 20 hours the mixture is poured on 
ice. treated with concentrated caustic, 
soda lye to an alkaline reaction and sul>- 
65 jected to steam distillation. After driv- 



ing off the methylaniUne the /J./3-tli-(4- 
hydroxy phenyl)-acrolein is precipitated 
with concentrated hydrochloric acid. It 
is taken up in benzene and remains after 
evaporation of the benzene as a crystal- 7i» 
line residue. 

In the same manner also from the 4- 
hydroxydiphenylethylcne and from the 
mono- and diethors of the hydroxy- 
diphenyi ethylenes the corresponding 75 
acroleins can be produced very smoothly 
and in good yields. 

Example 5. 

To 20(J parts by weight of phosphorus 
oxychloride are added drop by drop 80 
slowly at room temperature 100 parts by 
weight of formylrnethylaniline and into 
the mixture thus produced after 2 hours 
stirring 100 parts by weight of a.a-di-(l- 
ethoxy-naphthyi-4)-ethylene are intro- So 
duced, the temperature being maintained 
at al>out 25° C. After 15 hours stirring 
the reaction mixture is poured on ice, 
rendered alkaline with caustic soda lye 
and the methylanilino formed distilled 90 
off with steam. The solid residue formed, 
on cooling is filtered off and the /3./?-di- 
(l-ethoxynaphthyl-4) - acrolein obtained 
pure by recrvstallisation from ligroin. 
It possesses the following structure: 95 




C = CH.CHO 




Example G. 
Into a mixture ot 100 parts by weight 
of phosphorus oxychloride and SO parts 
by weight of formylrnethylaniline, 100 
obtained as described in example 1 are 
introduced in small portions 100 parts by 
weight of u.a-4.4Metraethyl-diamino- 
diphenvlethvlene, the temperature not 
being allowed to exceed 30° C. The rc- 105 
action mixture is stirred for 12 hours 
longer, poured on ice and rendered alka- 
line with caustic soda lye. Thereupon 
the oil which floats on the surface of the 
lye is separated from the aqueous layer, 110 
taken up in a mixture of 200 parts by 
weight of alcohol and 50 parts by weight 
of concentrated caustic soda lye and the 
solution is stirred for 3 hours at 80° C 
whereupon it is treated with 500 parts of 115 
water and the alcohol together with 
mcthylaniline formed blown off with 
steam. The residue is taken up in ben- 
zene, the benzene solution dried over 
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sodium sulphate and the benzene evapor- 
ated. The remaining /3./?-bis-(N-diethyl- 
4-aminophenyD-acrolein of the formula: 




C=CH.CHO 



Iu a corresponding manner the ^-(4- 
chlorophenyI)-/3-(l-methyl - 2 - phenyl)- 
iudolyl-3-acrolein is obtained from the 40 
corresponding ethylene (which itself is 
produced from the corresponding ketone 
with methyl magnesium bromide). 

Example 8. . ' 

150 parts, by weight of a.a-di-(l- 45 
methyl-2-j)henyl)-indolyl-3.3 l -ethylene of 
the formula : 



5 can be obtained pure by recrystallisation 
from aqueous alcohol. 

In a corresponding manner the £-(X- 
diniethyl - 4 - aminophenyl) - P - phenyl- 
acrolein and also the /J./f-bis-(N-di- 
10 methyl-4-aminophenyl)-acrolein can bo 
obtained in good yield from the corre- 
sponding ethylenes (which for theii part 
can be produced from the corresponds^ 
benzophenones). 

Example 7. 
100 parts by weight of a-phenyl-a-(l- 
methyl - 2-phenyl)-indolyl-3-ethylene of 
the formula: 



OCH^ 



15 



/ 



N CH 3 

20 (which can be obtained from phenyl-(l- 
methyl-2-phenyl)-indolyl-3-ketone by re- 
action with methyl magnesium bromide) 
are introduced at 25' C. with stirring into 
a mixture obtained according to example 1 

25 from 150 parts by weight of phosphorus 
oxychloride and 100 parts by weight of 
fofmylmethylaniline. The mixture is 
stirred for 12 hours, poured on ice, 
rendered alkaline with concentrated 

30 caustic soda lye and freed with steam 
front the methylaniline formed. Soon 
after cooling there crystallises from the 

' first oily residue the /3-pheny!-£-(l- 
methyl-2-phenyl)-indolyl - 3-acrolein of 

35 the formuh* : 



CH-CHO 



cc><=> 



I 

CH 3 



as a pale yellow powder. 
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C»CH, 



(which is obtained from the correspond- 
ing ketone with methyl magnesium 50 
bromide) are dissolved in the same quan- 
tity of phosphorus oxychloride and . 
slowly introduced drap by drop into a 
mixture of 100 parts by weight of 
formylmethjlaniline and 150 parts by 55 
weight of phosphorus oxychloride. After 
12 hours stirring at room temperature: the 
mixture is poured on ice, rendered alka- 
line with caustic soda lye and freed from 
the methvlaniline formed by steam. dis- 60 
tillation/ After cooling there crystal- 
lises fro in the distillation 



/S.0-(l-methyl - 2 - phenyl) - indolyl-3.3?- 
acrolein of the formula: 




OCH-CHO 



>', o 



: ■ :i i t.it 
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Dated the 21st dav of October, lfe., 
CAltPMAELS & HANSFORD* r, mm t 
Agents for Applicant, ,>v, » 
24. Southampton Buildings, * ..-jr;* 
London, W.C.2. 



in light yellow scales.. 



0 



504,125 



COMPLETE SPECIFICATION 
Process for the Manufacture of Aldehyde 



f, Ariiicr Carpmael, British subject, 
of 24, Southampton Buildings, London/ 
\WC.2, do hereby declare the nature of 
this invention (winch has been communi- 
5 cated to me by I. O. Farbenindustrie 
Aktiengesellschaft, a joint stock com- 
pany organised under the laws of Ger- 
many, of Frank fort-on-Main, Germany), 
and "in what manner the same is to be 

10 performed, to be particularly described 
and ascertained in and by the following 
statement: — 

This invention relates to the manufac- 
ture of commercially valuable aldehydes. 

15 The process of manufacture according 
to tlie invention consists in that olefines 
of the general formula: 



R 



R 1 



C = CIL 



iir which R indicates a hydrogen atom or 

20 an aliphatic, aromatic, fatty aromatic, 
alicyclic or heterocyclic residue or sub- 
stituted residues of the specified type and 
K* a ring-system which is of aromatic 
nature or contains at least one unsatur- 

25 a **Sl bond in * conjugation with the 
ethylene bond, are caused to react, in the 
presence of acid condensing agents con- 
taming chlorine, in particular of phos- 
phorus oxychloride, with formylated 

30 secondary amines, advantageously 
iirniijirjiriuyianiiiue. 

Among the olefines of the above speci- 
fied type may be mentioned for example, 
*tyrene, 4-methoxystyrene, 4-dimethyl- 

35 amino-styrene, a.a-diphenylethylene. a.a- 
di-(4-clilorophenylVetbylene, a.a-di-(4- . 
hydroxyphenyl)-ethylene, a-(4-hydroxy- 
phenyD-a.phenyl-etfiylene, a.a-di-(l-naph- 
thyl)-ethylene, o.a-di-(l-ethoxy-naphthyl- 

1Q 4-)-ethyIene, a.a-bis-(N-diethyl-4-amino- 
C;J phenyl)-ethylene, a-(XHlimi/<hyl-4-amino- 
phenyl)-a-pheuylethylene f a.a-bis-(N-di- 
methyl - 4 - aminophenyl) - ethylene, o- 
phenvl-a-(l-methyl-2-phenyl) - indolyl-3- 

45 ethylene, a-^4-chlorophenyl)-a.(l-metnyl- 
2-phenyl)4ndolvl-3-ethylene, a.a-di - (1- 
methyl-2-phenyl)-indolyl-3.3 l V ethvlene, 
a-methylstyrene, ana a-phenyl-a-(JL- 
naphthyl)-ethylene/ 

50 Particularly good results are obtained 
whfetf'!. phosphorus oxychloride # and 
formylrnethylaniline are employed in ex- 
cess. The* reaction can be carried out 
without solvents or also with the applica- 



tion of solvents which do not take part in 55 
the reaction, as for example aromatic 
hydrocarbons, halogen substitution pro- 
ducts of aliphatic or aromatic hydro- 
carhons, nitrobenzene and the like. 

The aldehydes produced of the general 60 
formula : 



R 



R l 



7 



c=cn-cno 



are suitable in particular as intermediate 
products for the manufacture of dye- 
stuffs. m . 65 

The following examples illustrate the 
invention : 

Example 1. 
Into 150 parts by weight of phosphorus 
oxychloride are introduced drop by drop 70 
100 parte by weight of f ormylmethyl- 
aniline at room temperature with stir- 
ring. After two hours stirring there are 
allowed to run into this mixture 52 parte 
by weight of styrene, during which oper- 75 
ation the temperature should not exceed 
2o° C. and the reaction mixture is 
further stirred briskly for twenty-four 
hours. For destruction of the excess 
phosphorus oxychloride the reaction mass 80 
is poured on ice. . It is treated with 
caustic ?oda lye to an alkaline reaction 
and the methyl aniline and also the 
cinnamic aldehyde produced blown off 
with steam. From the distillate the 85 
mixture of the oils is extracted with 
ether or another suitable solvent, the 
ether shaken with 10% hydrochloric acid 
for removal of the niethylaniline,, washed 
neutral and after drying oyer/ sodium 99 
sulphate evaporated. The cinnamic alde- 
hyde formed distils at 125—130° C. 
under IS mm. 

Example 2. - 
To a mixture produced according to 95" 
example 1 of 150 parts by weight of phos- 
phorus oxychloride and 100 parts by 
weight of formylmethylaniline 'are 
slowly added drop by drop with brisk 
stirring 67 parts by weight of 4-methoxy- 10C 
styrene, the temperature being main- 
tained below 30° C. After iwentyfour 
hours stirring the reaction mixture is 
poured on ice, rendered alkaline with 
caustic soda lye and the methyl aniline 105 
formed blown off witfy steam. In the 
distillation residue 'remains the 4- 
methoxycinnamic aldehyde as an oil 
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which is separated from the aqueous 
alkaline solution by extraction with 
ether. After drying and evaporation the 
residue is distilled. The majority of the 
5 4-methuxycinuaniic aldehyde passes over 
between i«>J and 175° C. under IS mm. 
A smail portiou of the aldehyde can also 
be isolated from the methyl aniline 
driven off with steam. 
10 Iu the same manner as 4-methoxy- 
cinnamic aldehyde is produced from 4- 
methoxystyrene, 4-(N - dimeth\l)-amino 
cinnaimc aldehyde can be obtained from 
4-diniethylainino-styrene. 
15 Example 3. 

Into the mixture produced according 
to example 1 of 150 partes by weight oi 
phosphorus oxychloride and 100 parts by 
weight oi formylmethylauiline are slowly 
20 introduced drop by drop at 25° C. with 
good stirring $0 parts by weight of 
diphenylethylene and stirring is con- 
tinued for about twenty-four hours. The 
excess of phosphorus oxychloride is then 
25 destroyed by pouring the reaction mix- 
ture on ice, the mixture is rendered alka- 
line with caustic soda lye and the methyl 
aniline formed removed with steam. The 
oily residue is separated from the aque- 
30 ous-alkaline solution by taking up in 
benzene. After drying the benzene solu- 
tion and evaporating the solvent the re- 
maining oil is distilled. The jS.jS-di- 
phenyl-acrolein formed passes over at 
35 195 — ^J0° C. under 10 mm as an oil 
which gradually solidifies. 

In an analogous manner tho /3./i-di-(4- 
chlorophenyl)-acrolein is obtained from 
the corresponding, ethylene by reaction 
40 with formylmethylaniline and phosphorus 
ox v ck!*jrit!e. ethylene is obtained 

from 4.4 l -dichlorobenzophenoue and 
methyl magnesium bromide by' splitting 
off of water from the 4.4 1 -dichlorodi- 
45 phenyl inethylcarbinol first formed.) 
Example 4. 
Into a mixture of 150 parts by weight 
of phosphorus oxychloride and 100 parts 
by weight of formylraethylaniline axe 
50 introduced in small portions at 20—^25* 
C. 90 parts by weight of a.a-.*V-(l- 
hydroxyphenyl)-ethylene with stirring. 
After twenW hours the mixture is poured 
on ice, trtfSTed with concentrated caustic 
55 soda lye to an alkaline reaction and sub- 
jected to steam distillation. . After driv- 
ing off the methylaniline. the /J./3-cIi-(4- 
hydroxyphenyl)-acrolein is precipitate*! 
with concentrated hydrochloric acid. It 
W is taken up in benzene and remains after 
evaporation of the benzene as a crystal- 
line residue. ' 

Th the same manner also from the 
plienyl-i-f/? - hydroxyphenyl) - ethylene, 
05 the /?-phenyl-;9-(p-hydroxyphenyl)-acro- 



lein and from the mono and diethers of 
the di-(hydroxyphenyl)-ethyiene, the 
mono and diethers of the ^./^-(p-hydroxy- 
phenyl)-acrolein can be produced very 
smoothly and in good yields. 70 
. Example 5. 
To ilOO parts by weight of phosphorus 
oxychloride aje ~ added drop by drop 
slowly at room temperature 100 parts by ^ 
weight of formylmethylaniline and into 75 
tho mixture thus produced after two 
hours stirring 100 parts by weight of 
a.a-di-(l-ethoxy-naphthyl-4)-e^iylene are 
introduced, the temperature being main- 
tained at about 25° C. After fifteen 80 
hours stirring the reaction mixture is 
poured on ice, rendered alkaline with 
caustic soda lje and the methylaniline 
formed distilled off with steam. The 
solid residue formed on cooling is filtered 85 
off and the «./?-di-(l-ethoxynaphthyl-4)- 
acrolein obtained pure by recrystallisa- 
tion from ligroiu. It possesses the 
following stiucture: 



C £ H 5 0 




C = CH.CHO 




90 



The diethoxynaphthylethylene is 
obtainable from diethoxynaphthylketone 
by treatment with methylinaguesium- 
bromide and splitting off of water from 
the originally formed diethoxynaphthvl- 95 
methvlcarbinol. The ketone mentioned 
may oe obtained* by conversion of ethyl- 
a-naphthylether wiUi phosgene in the 
presence of aluminiumchloride and an 
inert solvent. 100 

Example 6. 
• Into a mixture of 150 parts by-weight 
of phosphorus oxychloride and SO parts 
by weight of formylmethylaniline, 
obtained as described in example 1 % are 105 
jntroducedMn small portions 100 parts by 
weight "of a.a-bis-(N-diethyl-4-amiuQ- 
pheiiyl)-ethylene, the temperature not 
beiug allowed to exceed 30* C. The re- 
action mixture is stirred for twelve hours 110 
longer, poured on ice and rendered alka- 
line with caustic soda lve. Thereupon 
the oil which floats on the surface of the / 
lyo is separated from the aqueous layer, 
taken up in a mixture of 200 parts by 1 10 
weight of alcohol and 50 parte by weight 
of concentrated caustic soda lye ami the 
solution is stirred for three hours at SO* 
C, whereapcrf it is treated with 000 parts 



On-LU'O 



'of water and the alcohol together with 
methvlaniline formed blown off with 
>team. The residue is taken up in ben- 
zene, the benzene solution dried over 
sodium sulphate and the benzene evapor- 
ated. The remaining fl.fi-bis-(X-diethyl- 
4-aminophenyl)-acTolein of the formula: 



OCH.CHQ 



ran be obtained pure by recrystallisation 

10 t : t aqueous alcohol. 

In a eorresj»uuding manner the 0-(X- 
dimrthyl - 4 - aminophenyl) - 8 - phenyl- 
;m robin and al.-o the /i.tf-his-^X-di- 
methvM-amniophenyl)-acroleiu can be 

13 obtained in gornl yield from the corre- 
sponding ethylenes (which for their part 
can be produced from the corresponding 
benzophenones.) 

Example 7. 

20 H»0 parts by weight of a-phenyl-<i-(l- 
me; hyl-"J-phenyl ) - indoly 1-3-ethylene of 
the for inula : 




.it 



(winih can be obtained from phenyl-^l- 
c;c;!;yl 2 p!:cny!)-i::dt:ly]--i-l;ct;.;iir bv ie- 
artion wih methyl magnesium bromide) 
are introduced at 20° C. with stirring 
into a mixture obtained according to 
example 1 from .100 parts by weight of 
30 phosphorus o\ychloride and 100 parts by 
welghi of iormylmethylanilinc. The 
mixture is stirred for twelve hours, 
poured on ice, rendered alkaline with 
concentrated caustic soda lye and freed 
35 with steam from the v. ethylaniline 
formed. Si»on after cooling there ery- 
Mallises from the first oily residue the /3- 
phenyl-£-(l-methyl - 2 - pheuyl)-indolyl- 
o-aerolein of the formula: 



ex. 



OCH-CHO 



40 



0>o 



as a pale yellow powder. 

In a corresponding manner the /3-(4- 
chloiuphenyl)-/3-(l-methyl - 2 - phenyl)- 
indolyl-3-acrolein is obtaine<l from the 
corresponding ethylene (which itself is 45 
produced from the corresponding ketone 
with methyl magnesium bromide). 
Example 8. 

150 parts by weight of a.a-di-(l- 
methyl-2-phenyl)-indolyl-3.3 l -ethyleue of 50 
the formula: 




C«CH, 



(which is obtained from the correspond- 
ing ketone with methyl magnesium 
bromide) are dissolved in the same quan- 55 
tity of phosphorus oxychloride and 
slowly introduced drop by drop into a 
mixture of 100 ^ parts by weight of 
formyhnethylaniline and 150 parts by 
weight, of phosphorus oxychloride. After 60 
twelve hours stirring at room tempera- 
ture the mixture is poured on ice, ren- 
dered alkaline with caustic soda lye and 
freed from the methylaniline formed by 
stenm distillation. After cooling there *>5 
crystallise* from the distillation residue 
the di-3./3-(l-methyl-2-pheuyl)-indolyl- 
3- : i'-acrolein of the formula: 




OCH-CHO 



I 

CH 3 



in light yellow scales. 

Having now particularly descril>ed and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
be performed, I declare that what I 
claim is: — 



70 



75 
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1. Process for the manufacture of 
aldehydes by the interaction of olefines 
of the general formula: 



R 



C = CH a 



10 



in which R indicates a hydrogen atom or 
an aliphatic, aromatic, fatty aromatic, 
alicyclic or heterocyclic residue or sub- 
stituted residues of the specified type and 
It 1 a ring- system which is of aromatic 
nature or contains at least one unsatur- 
ated bond in conjugation with the 



ethylene bond, in the presence of acid 
condensing agents containing chlorine, 
with formvlated secondary amines. 

2. Process for the manufacture of 
aldehydes substantially as described in 
the examples, 

3. Aldehydes whenever prepared or 
produced by the process claimed in either 
of claims 1 and 2 or by any process which 
is an obvious chemical equivalent 
thereof. 

Dated this 13th dav of October, 1938. 
/ CARPMAELS & RASSFORD. 
Agents for Applicant, 
24, Southampton Buildings, 
London, W.C.2. 
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